Cytokinin oxidase activity in the cellular slime mold, Dictyostelium discoideum.
The cytokinin N6-(delta 2-isopentenyl)adenine (i6Ade) is produced during the development of the cellular slime mold, Dictyostelium discoideum, and functions in this organism as the immediate precursor of the spore germination inhibitor, discadenine. The metabolism of i6Ade in axenic cultures of D. discoideum Ax-3 amoebae has been investigated in the present study. An enzyme activity that specifically catalyzes the degradation of i6Ade has been detected in Ax-3 amoebae. This enzyme is similar to the cytokinin oxidases present in higher plant systems and cleaves the N6-side chain of i6Ade to form adenine. Discadenine synthase activity was also detected in axenically cultured Ax-3 amoebae. The cytokinin oxidase activity detected in Dictyostelium decreased during aggregation and development of Ax-3 amoebae and in starving Ax-3 amoebae maintained under either fast-shake (230 rpm) or slow-shake (70 rpm) conditions. In the latter case, the fall in enzyme activity was accelerated by treatment with cyclic AMP. In contrast to these results, discadenine synthase activity in Ax-3 amoebae rose sharply during the culmination phase of development, exhibited little change in starving Ax-3 amoebae maintained under fast-shake conditions, and fell under slow-shake conditions unless the amoebae were treated with cyclic AMP. Possible functions of the Dictyostelium cytokinin oxidase and the significance of the i6Ade metabolism observed in vegetative Dictyostelium amoebae are discussed.